Abstract. The long-term temperature changes of the mesopause region at the hydroxyl molecule OH (6-2) nighttime height and its connection with the geomagnetic activity during the 23rd and beginning 24th solar cycles are presented. Measurements were conducted with an infrared digital spectrograph at the Maimaga station (63°N, 129.5°E). The hydroxyl rotational temperature (TOH) is assumed to be equal to the neutral atmosphere temperature at altitude of ~87 km. The average temperatures obtained for the period 1999 to 2015 are considered. The season of observations starts at the beginning of August 10 and lasts until the middle of May. The maximum of the seasonally averaged temperatures is delayed by 2 years relative to the maximum of flux of radio emission from the Sun with a wavelength of 10.7 cm, and correlates with a change in geomagnetic activity. Ap-index as a measure of geomagnetic activity is taken. Temperature grouping in accordance with the geomagnetic activity level showed that in years with high activity (Ap> 8), the mesopause temperature from October to February is about
Instrumentation and measurement technique
Mesopause is the atmosphere region where the mesosphere borders on a thermosphere (80-100 km) and a temperature minimum is located. The radiating layer of excited hydroxyl (OH) is located at about 87 km in mesopause region.
The activated hydroxyl molecule commits 2 • 10 4 s -1 collisions before radiation, which is sufficient for thermalization with the surrounding medium. Therefore, the OH rotational temperature calculated from the night sky spectra indicate the neutral 5 atmosphere temperature at the radiation height (Khomich et al., 2008) .
The OH(6-2) rotational temperature data (TOH) for the presented paper were obtained with the infrared spectrograph (Ammosov and Gavrilyeva, 2000) . The spectrograph was installed at the optical station Maimaga (63° N, 129.5° E) which is located at a distance of about 120 km to the north of Yakutsk. Observations were carried out in cloudless nights, with the sun at least 9° below the horizon. For the analysis the data obtained during moonless time and in the absence of aurora were 10 selected. The location of the observation station makes it possible to perform measurements only from the beginning of August to the middle of May since the summer mesopause is constantly sunlit at the Maimaga latitude.
The method for estimating the rotational temperature of molecular emissions is based on the least squares fit of model spectra constructed with regard to the instrument function for different previously specified temperatures to an actually measured spectrum (Ammosov and Gavrilyeva, 2000) . The model spectrum whose deviation from the actual one is less than the 15 registration noise is considered to correspond most closely to the reality; and the rotational temperature determined based on this spectrum corresponds to the temperature at the mesopause height. The estimates indicate that random errors in temperature measurements vary from 2 to 10 K depending on the signal-to-noise ratio. As the estimations show the errors of temperature measuring are in the range of 2-5 K depending on the signal-to-noise ratio level. Since different published transition probabilities lead to temperature differences up to 12 K (Turnbull and Lowe, 1989; Greet et al., 1998) all the data are analyzed 20 using the same Einstein coefficients by Mies (1974) , for consistency.
Results
The 
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The night temperature means were divided into two groups for further analysis. First group includes the measurements which were conducted at the season with high geomagnetic activity when average Ap-index > 8. Second group consists of night TOH measured during the season with Ap-index <= 8. The number of observations per month in two groups is shown in Figure 3 .
The seasonal distribution of measurements is approximately the similar. A monthly mean TOH in geomagnetic active years (Ap> 8) and in geomagnetic quiet years (Ap <= 8) are plotted in Figure 4 . The mesopause temperature from October to
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February is higher in the geomagnetic active years in comparison with the geomagnetic quiet years. There is no dependence of the TOH on the level of geomagnetic activity in autumn and spring. However, it should be noted that at this period the number of observations is not large. 
Discussion

